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Trichococcus pasteurii、Dolosigranulum pigrum 的检出进一步说明了排污口土壤样
品受污染的情况。尽管污水的排放并没有对排污口土壤中的微生物生态造成极为
严重的破坏，但其造成的影响已经非常明显。 
   另一项关于污水排放的研究以 2005、2006 两年排污口上下层土壤样品，加上
对照样品 2006 排污口左侧 100m 处土壤为研究对象，通过对其分别构建环境样




























烷烃的 alkB 基因和降解甲苯和二甲苯的 xylE 基因，分别设计引物 alkB F&R 和
xylE F&R 对各站位以 PCR 的方法对各站位土壤进行检测。扩增结果显示，垃圾
焚烧处 b 下层（10-20cm）土壤中检测出了 alkB 基因，而在垃圾焚烧处 a 和 b
的上层（0-10cm）和下层土壤中，均发现了 xylE 基因的存在。在对污染范围的
调查中发现，xylE F&R 可以分别在距离垃圾焚烧处 b 不同距离（0-10m）的上
下层土壤中有效检测出 xylE 基因，而 alkB 却不能有效扩增。进一步以 RFLP 对
xylE 基因的扩增片断进行分析发现，虽然检测出的 xylE 来源丰富，但克隆主体
集中于 5个基因型，超过 2/3的多数来源于Pseudomonas sp. ST41和 Pseudomonas 
stutzeri。实验结果表明，在对南极土壤的石油污染影响调查中，对于 xylE 基因
的检测比 alkB 更能准确反映环境受污染的状况；而南极中山站各站位检测结果
表明，垃圾焚烧处 a 和 b 均受到了较为严重的石油污染，污染范围约为 10m，深
度超过 20cm；垃圾焚烧处 a、b 均为造成该处石油污染的中心地区，两处土壤中


































More and more attention has been attracted to the Antarctic environmental 
contamination caused by human activities, as the study about Antarctica developed. 
Aiming for a better understanding about the sewage and oil contamination, we 
collected soil samples from suspected sites in both 2005 and 2006, and studied the 
microbial diversity, community structure and their changes between two years. 
Moreover, based on quantitative PCR method, we established an approach to 
assessing the concentration of xylE gene in soils. The study can be a reference for 
Antarctic scientific research, especially in estimating environment, planning for 
scientific activities and participating international cooperation about Antarctica 
investigation. 
Denaturing gradient gel electrophoresis (DGGE) was used to assess the impact of 
bacterial community of sewage contaminated soil in Zhongshan Station (Antarctica). 
The investigation was conducted on the soil samples which were collected 
respectively from sewage contaminated and uncontaminated areas in 2005. Both the 
DGGE profiles and bands sequencing showed that there are significant differences 
between the two samples, although they are quite similar in community structure. In 
the aspect of amount of microorganism, uncontaminated surface soil (0-10cm) was 
much more than subsurface one (10-20cm), whereas sewage contaminated soil show 
little difference in depth. In addition, the enrichment of Chlorella sp. and existence of 
some infective pathogen in sewage contaminated soil also provide some clues to 
assess the influence cause by sewage. 
Beside PCR-DGGE, microbial 16S rDNA libraries of sewage contaminated soils 
(collected in 2005 and 2006) were constructed and studied by PCR-RFLP (Restriction 
Fragment Length Polymorphism) and phylogenetic analysis based on 16S rDNA 
sequences. The microbial diversity and community structure in these two sites, after 
comparison with uncontaminated soil sample (collected from a close but 

















much more abundant 16S DNA phylotypes. Another comparison indicated that 
subsurface soil (10-20cm) collected in 2006 provided over two times phylotypes than 
2005 subsurface soil (10-20cm) of sewage site. In addition, an enrichment of several 
phylotypies belonged to Enterobacteriaceae was observed in two sewage 
contaminated site (both surface and subsurface layer). The existence of some 
non-indigenous but organic matter reducing bacteria also showed the clear impacts 
caused by sewage water.  
The primary focus of the other study was on investigating the soils from Zhongshan 
Station (Antarctica) and detecting the area of petroleum contamination. DNA was 
extracted from ten soil samples from assumed contaminated sites and PCR was used 
for screening the presence and frequency of the catabolic genes responsible for 
toluene and xylene (xylE), C6-C12 n-alkines (alkB) and naphthalene (ndoB) 
biodegradation. The detection of alkB in subsurface soil (10-20cm) of incinerator b 
and xylE in both upper (0-10cm) and lower layer (10-20cm) of incinerator a and b 
showed that incinerators may be seriously contaminated sites for garbage burning. 
Only xylE can be detected as far as 10m from the incinerator b in both upper and 
lower layer. PCR-RFLP analysis with Afa I and Msp I indicated that a majority of 
clones possessed the same restriction pattern as Pseudomonas sp. ST41 and 
Pseudomonas stutzeri. The result indicates that (i) xylE detection is more sensitive 
than alkB in evaluating the soil after the petroleum-contamination events; (ii) the soil 
of incinerator a and b were severely contaminated and the range of contamination is 
supposed beyond the area of a radius of 10m of the incinerator b and 20cm at least in 
depth. At last, the result of quantitative PCR showed that an average of 106 copies/g 



























美国和墨西哥面积之和相当,是中国陆地面积的 1.45 倍,澳大利亚陆地面积的 2
倍,为世界第五大陆。南极洲四周围绕着多风暴且易结冰的南大洋,为大西洋、太
平洋和印度洋的延伸，面积约 38,000,000 km2，为方便研究,称为世界第五大洋。














中国南极中山站建成于 1989 年 2 月 26 日，以中国民主革命的伟大先驱者孙
中山先生的名字命名。中山站位于东南极大陆伊丽莎白公主地拉斯曼丘陵的维斯
托登半岛上，其地理坐标为南纬 69 度 22 分 24 秒、东经 76 度 22 分 40 秒，距























年可接待度夏考察人员 60 名、越冬考察人员 25 名。站上拥有各种车辆十多辆，
可以满足交通运输、施工和科学考察的需要。其中包括德国制造的 PB240 型大型
雪地车 3 辆、这种雪地车，即使在冬季，也可进行远程科学考察。电站由 3 台
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